In this Supplementary Section we add details, which could not find room in the main text.
derivative are continuous at the interfaces between the segments (we can also add barriers in the form of delta-function potentials, which will impose jumps in the wavefunction derivative). The modes with real momenta and positive (negative) group velocity in the left-most (right-most) segment are incoming modes, and it turns out that choosing the coefficients of the incoming modes determines the coefficients of the rest of the modes.
We can therefore choose a basis for the scattering states such that each basis state will have only one incoming mode, and separate them into right-incoming and left-incoming states. We normalize the scattering states such that:
  This two-channel technic is a practical way to simulate the main features of the experiment within the limitations of the numerical model. In the experimental devices (when one of the electrodes is pinched off) all the electrons eventually go into the Aluminum, and when their energy is below the Aluminum superconducting gap, do so almost exclusively by Andreev reflections. To account for this we only take the contribution of Andreev reflection into account when calculating the conductance in the main channel.
Additional simulations
To support the results of the main text, and to demonstrate interesting features of the topological superconductor phase, we present additional simulations in Figs. S1 and S2.
S1-Oscillations with length:
Simulated zero temperature conductance through a wire with the same parameters as in the main text (Fig 4d) , as a function of the length of the was observed (Fig. 4) while in other experimental data (Fig. S14 ) a "gap closing" was not observed. A few theoretical works suggest that the absence of "gap closing" is related to the fact that few disordered channel are involved in the conductance (Ref. 6) or to the structure of the Majorana wave function beneath the superconductor segment 7 . In Fig S2 we show that changing the height of the barrier between the topological segment and the bare wire may lead to similar results. A rather small tapering, of at most 10% over 5μm, was characteristic of the InAs NWs.
Interestingly, different occurrence of SFs was found in NWs having similar diameter and length, but grown on three different types of surfaces. Actually, SFs-free NWs were found only on those grown on the (011) surface. A typical example, including a TEM image and electron diffraction of a single wire, as well as a tilted SEM view of the asgrown sample, is presented in Fig. S3 . NWs for this study were taken solely from this type of samples. 
Sample fabrication and measurement
The sample was fabricated on a thermally oxidized Si/SiO 2 substrate. The nanowire was suspended on two gold pillars, 50nm high. Two lower gold pillars, 25nm high, provided local gating on both sides of the wire. After the wires were spread from ethanol solution, the source and drain regions were etched by ammonium polysulphide (NH 4 ) 2 S x =1:5M), in order to remove the native oxide, and immediately transferred into the evaporation chamber. For "normal" metallic contacts 5/100nm Ti/Au were evaporated, while for the superconducting contact 5/100nm Ti/Al was evaporated.
The superconducting contact was biased by a voltage source, DC or AC (a voltage divider was placed on the cold finger); with an AC excitation voltage ~ 1-2µV.
Conductance measurements were conducted at low frequency using room temperature current preamplifier at 575Hz with gain 10 7 , input impedance ~200 ohm and current noise ~50 fA/ Hz . We also measured the conductance at a higher frequency (~1MHz), employing a low noise voltage cold preamplifier cooled to 1K (see another work 10 ). Fig. S4 shows a typical response of the devices as a function of local gate voltage for a fixed V GG . In both devices conductance oscillates due to Febry-Perot (F-P) type fluctuations. It can be seen from the figure that at zero gate voltage both devices are conductive (n-type), however, in type I (D1) the 2nd sub-band is populated, whereas in type II (D3) only the 1st sub-band is populated. Note, that the conductance exceeds 2e 2 /h in the 1st sub-band due to Andreev reflection.
Characteristics of the Devices

S4-Conductance measurement:
S5-Noise measurement:
Current is injected from the Al superconductor carrying shot noise fluctuations 10 . Shot noise depends linearly on the current I and on the tunneling charge e * . The "low frequency" spectral density of the "excess noise" (shot noise above the Johnson-Nyquist and environment noise) in the single InAs channel takes the form: across the full biasing range. An essential fact regarding the numbers of occupied bands in the wire is achieved by observing that the fit to the shot noise depends on the t* which assumes single band occupied.
S6-Superconducting gap:
In fig. S6 the dependence of 2 Al as a function of B in type II device (D3) is shown. There is no appearance of ZBP with magnetic field, and the critical field can be clearly seen more than 150mT. The period of F-P oscillation corresponds to a length scale ~400 nm (calculated in Ref.
12), which is close to the physical length of the device ~250 nm.
Similar enhancement of the zero bias conductance at finite B has been observed for another type II device (D4) at V GG = -18.3V for V RG range from1.17 to 1.24V (as reported in Fig. 3 of the manuscript). In shows it for another set of parameters (for V RG =1.21V in Fig.3a of the manuscript). The two shoulder peaks (being  ind~4 5µeV at B=0) move closer in energy, followed by a ZBP that emerges at B~35mT, later to split beyond B~70mT, can clearly be seen in the cuts of conductance change, suggesting charging by a gate and discharging by an entering charge (S15b). However, in the F-P regime, charging effects are absent (aside from a weak cross-talk, as seen in Fig. 15a ). This suggests that in the F-P regime, small capacitance puddles do not exist. 
